Methyltransferase Erm(37) slips on rRNA to confer atypical resistance in Mycobacterium tuberculosis.
Members of the Mycobacterium tuberculosis complex possess a resistance determinant, erm(37) (also termed ermMT), which is a truncated homologue of the erm genes found in a diverse range of drug-producing and pathogenic bacteria. All erm genes examined thus far encode N(6)-monomethyltransferases or N(6),N(6)-dimethyltransferases that show absolute specificity for nucleotide A2058 in 23 S rRNA. Monomethylation at A2058 confers resistance to a subset of the macrolide, lincosamide, and streptogramin B (MLS(B)) group of antibiotics and no resistance to the latest macrolide derivatives, the ketolides. Dimethylation at A2058 confers high resistance to all MLS(B) and ketolide drugs. The erm(37) phenotype fits into neither category. We show here by tandem mass spectrometry that Erm(37) initially adds a single methyl group to its primary target at A2058 but then proceeds to attach additional methyl groups to the neighboring nucleotides A2057 and A2059. Other methyltransferases, Erm(E) and Erm(O), maintain their specificity for A2058 on mycobacterial rRNA. Erm(E) and Erm(O) have a full-length C-terminal domain, which appears to be important for stabilizing the methyltransferases at their rRNA target, and this domain is truncated in Erm(37). The lax interaction of the M. tuberculosis Erm(37) with its rRNA produces a unique methylation pattern and confers resistance to the ketolide telithromycin.